Introduction. The rapid development of economic activity in the world, and in particular at the end of the last millennium, has led to the overuse of non-renewable natural resources and increased anthropogenic pollution on the environment, among which is the formation and accumulation of waste from production and consumption on the earth's surface. waste generation differs depending on economic activity in different countries and reflects socioeconomic differences and different interpretations and identities cation of types of waste. The largest amount of waste is generated in countries with advanced mining and metallurgical industries. But countries that reject these sectors have high levels of domestic consumption. This is why household and similar wastes and construction and demolition wastes are generated here.
The purpose of the work. Analysis of the volume of generation and accumulation of waste in Ukraine by types of economic activity, by hazard classes, by categories of materials from which they are composed and their distribution by regions of Ukraine. Comparison of waste generation and accumulation indicators in Ukraine and EU countries.
Results and Discussion. According to the State Statistics Service of Ukraine, over 200 million tonnes of waste have been generated annually in recent years, including 0.6 -1.6 million tonnes of hazardous waste and over 10-12 million tonnes of household and similar waste. In 2016, more than 12 billion tonnes of waste was accumulated in Ukraine, including about 12 million tonnes of hazardous and over 170 million tonnes of household and similar wastes (excluding the territory of ATO and Crimea). In 2013, 15.2 billion tonnes were accumulated including ATO and Crimea (Table 1 ). [1] These tables indicate that by 2013 the amount of generated and accumulated waste has been increasing, and since 2014 it has decreased. This is explained by the fact that Ukrainian statistics do not currently take into account enterprises located in the occupied territories of Donbass and Crimea.
According to Eurostat, 2.5 billion tonnes of waste are generated annually in the EU (EC-28). More than 70% of these are in 10 countries: Germany, France, England, Poоло land, Romania, Italy, Sweden, the Netherlands, Spain, and Finland ( Figure 1 ). [2] For example, in 2016 waste was generated (mln t): in Germany -over 400, in France -300, in Poland, Romania -about 200, Italy -more than 160., Netherlands, Swedenmore than 140, Spain, Finland -more than 120. In such EU countries as Turkey, Greece, Belgium, Austria, Serbia 60-70 million tonnes of waste was generated, Czech Republic, Estonia, Denmark -more than 20 million tons, Hungary, Ireland, 15, Luxembourg, Slovakia, . From 1 to 6 million tonnes are generated in other countries. In Ukraine, excluding the Crimea and the occupied part of the Donbas, almost 300 million tonnes of waste was generated in 2016.
The State Statistics Service of Ukraine gradually keeps records of waste in accordance with the State Classifier of Waste, which is built on the same basis as the State Classifier of Products and Services, which classifies waste by their origin. Waste is accounted for by different classification (by hazard classes, types of economic activity and households, by waste categories, for disposal operations). In the same way, European Union waste is also managed.
The generation of waste in Ukraine by type of economic activity is shown in Fig. 2 . The largest volumes of waste in Ukraine are generated by extraction of minerals -237.5 mln t (84.48%) and in manufacturing -34.1 mln. t (12.13%) to which both metallurgical and chemical enterprises and food and beverage industries belong. Only 6 million tonnes (2.08%) of municipal waste are generated. For comparison, in developed countries such as Germany and France, the largest amounts of waste are generated in the construction and demolition of buildings (construction waste) -220.5 and 224.4 million tons, respectively, and in the manufacturing industry 55.9 and 22.1 million. t respectively and 5 times more household garbage is collected at 37.4 and 29.2 million tons respectively (Figs. 3, 4) . The main sources of waste generation and accumulation in Ukraine are the following sectors of economy ( Tables2).
[3] Thus, over 70% of waste in Ukraine was formed and accumulated in the mining industry, in t. ch. 50% more than in the metal ore mining.
According to the Waste Classifier DK 005-96, the ores of metal ores extracted in Ukraine include extraction wastes and sludges and "tails" of iron ore enrichment, as well as residues (dust, powder, etc.) of production of iron ore balls, sinter, iron flux, and waste enrichment of nonferrous metal ores (manganese), except uranium and thorium ores, and red alumina sludge from imported bauxite, waste from the extraction and enrichment of titanium, zirconium and nickel.
оло Coal, lignin, peat waste also belongs to waste substandard coal, sludge and "tails" from processing plants, etc.
Other minerals mined in Ukraine include granite, limestone, chalk and dolomite, refractory clays, construction stone. The waste generated in this case is dust, crumbs, debris.
In the processing industry, more than 17% of waste is generated, incl. more than 13% -in the metallurgical industry, in the process of which the following types of waste are generated: domains, steelmaking and ferroalloy slag and sludge.
The structure of the accumulated waste production of metals of basic metals in Ukraine as of 01.01.2011 is shown in the diagram (Fig. 4) . [5] The vast majority of waste according to this classification is generated and accumulated (79%) is slag of metallurgical and ferro-alloy production. Metallurgical sludge is dust that is trapped by air-purifying equipment with the help of liquid and sent to the sludge collector. After settling, the water is discharged into the surface water bodies, and the solid part, if not used, accumulates in the sedimentation tanks.
The State Statistics Committee of Ukraine keeps records of waste, also, on the materials from which they are composed. Dynamics of waste generation and accumulation on the materials from which they consist are given in Table 3 . The largest amount of waste by main categories of materials produced in Ukraine is mineral waste (70%), as well as empty rock dredging (10%), which includes soilforming rocks and other sedimentary rocks lying at the top of the geological section. Combustion wastes (slag and TPP sludge) make up a considerable percentageover 6%; animal and vegetable waste -about 3%; industrial water sediment; animal excrement, urine and manure, household and similar wastes, metallic wastes, mixed and undifferentiated materials and other wastes are less than 2%.
In the countries of the European Union the categories of materials of which they consist are differentiated as follows: Chemical and medical waste; Recycling waste; Equipment; Animal and vegetable waste; Ordinary mixed waste; Common mules; Mineral and stabilized wastes. Waste generation from materials from which they are collected in EU countries and in Ukraine is shown in Table 4. Table 4 . Waste generation from materials from which they are composed in EU countries and in Ukraine, 2016. [2] Every year in EU countries produced more than 2 billion. Tons of waste. In 2016. they produced 2.45 billion оло tonnes, 78.87% (1935.97 million tonnes), of which -in 9 countries from 28: Germany, France, England, Poland, Romania, Italy, Sweden, the Netherlands and Spain. Mineral and solid waste from 39.91% -in Italy to 80.92% -in France is the largest in all countries.
Thus, much more mineral and solidified waste is generated in Ukraine than in developed EU countries, animal and vegetable wastes, similar to Germany and the Netherlands, and recycling waste and defective equipment are not accounted for at all in Ukrainian enterprises. It says that
Overall, 52-54 million tonnes of chemical and medical waste are generated annually in the EU countries in recent years. [3] Waste generation and accumulation in Ukraine by region is very uneven.
The chart shows the amount of waste collected by region. By quantity of waste we divided the regions of Ukraine into 3 groups. The first area includes hundreds of millions of tons of waste, the second -tens of millions of tons, the third -less than 10 million tons. http://www.ukrstat.gov.ua/ Dnepropetrovsk region is leading the volume of accumulated waste, because it is here where the most powerful plants are located, which extract and enrich iron, manganese ores, titanium-zirconium placers, coal and processing metallurgical and ferroalloys.
The diagram shows that in Dnipropetrovsk region, more than 10 billion tonnes have been accumulated at the waste disposal sites. According to our estimates, more than 90% of them are waste from the extraction and enrichment of iron and manganese ores (Kryvbas and Nikopo Ores Manganese basin and steel mills in Donetsk region, on the territory of Ukraine controlled much of the waste accumulated at the enterprises of mining and processing of coal, coke plants and steel mills. okuchayevskyy flux-dolomithyy plant, which until 2013 was formed and had accumulated the largest volumes of waste remaining in uncontrolled areas.
In Kirovograd region 99.9% of the waste accumulated in three companies: Petrovsky Quarry Central Iron Ore Enrichment Works, Beam "Scherbakivske "And the mine" Ingulskaya "of the East Mining Company. At the Petrovsky Quarry, waste of iron ore was accumulated, in the territory of the subdivisions of the East Mining Company -waste of uranium ore extraction and enrichment. At the same time, almost 80% of the waste from the total area was accumulated at the Petrovsky Quarry.
In the Lviv region more than 96% of the waste is accumulated at four enterprises: OJSC "Lviv Coal Company", 6 mines of SE "Lvivvugillya", Novoyavorivske SE "Ekotransenergo" and Dobrotvirskaya TPP.
In Zaporizhzhya region, almost 90% of waste was accumulated at 5 enterprises. This is JSC "Zaporizhstal", where metallurgical (iron) slag and sludge have been accumulated, Zaporizhzhya TPP, where coal ash has been accumulated, LLC "Remondis Zaporizhzhia" _ the largest enterprise for collecting household waste from the public, JSC "Zaporizhzhia ferroalloys plant" metallurgical use and dust of gas treatment plants and JSC "Zaporizhzhya Aluminum Production Plant", which contains more than 10 million tons of red sludge.
In the Luhansk region, in the territory controlled by Ukraine, there are coal enterprises, in the process of which coal and mineral wastes are generated.
The second group includes the areas where the most powerful TPPs are located (Trypillia, Zmiivska, Ladyzhynska, Burshtynska), which give 60-70% in waste accumulation, or one enterprise, such as Mykolaiv Alumina Plant, Sumykhimprom Production Association.
The third group includes regions in which 70-99% of waste is municipal.
The relative indicator of waste accumulation by regions of Ukraine is shown in the diagram (Fig. 6) .
Diagram clearly illustrates that in Dnipropetrovsk region. waste was collected 14 times more than the average in Ukraine, in Donetsk region -almost 1.5 g more than the average in Ukraine. In all other areas, this figure is less than the national average.
It should be noted that the amount of accumulated waste in our country is much higher, because the State Statistics Service receives information only from operating enterprises. Much of the waste was left behind by the Soviet Union, at enterprises that no longer exist.
According to the Ministry of Energy and Environmental Protection, 35 billion tonnes of waste have been accumulated in the country. Of the largest waste generators, 14 are located in the Dnipropetrovsk region (including enterprises that rank in the first five steps of the rating), 9 in Donetsk, 3 in Poltava, 2 in Kirovohrad and Zaporizhia, and 1 in Ivano-Frankivsk, Mykolaiv, Ternopil and Lviv regions. . [6] The top 10 pollutants that generate the most waste are as follows:
PrAT 2. More 2.5 billion tonnes of waste are generated annually in the EU (EC-28). More than 70% of which are in 10 countries: Germany, France, England, Poland, Romania, Italy, Sweden, Netherlands, Spain, and Finland 3. The largest amounts of waste in Ukraine are generated by the extraction of minerals -237.5 million tons (84.48%) and in manufacturing -34.1 million tons (12.13%), to which they belong, as metallurgical and chemical companies so food and beverage production and more. Only 6 million tonnes (2.08%) of municipal waste are generated.
4. The structure of accumulated waste production of metals of basic in Ukraine has the following character: 5. By major categories of materials, the largest amount of waste generated in Ukraine is mineral waste (over 70%), as well as empty rock from dredging operations (10%), to which soil-forming rocks and other sedimentary rocks lying at the top belong. geological section. Combustion wastes (slag and TPP sludge) make up a considerable percentage -over 6%; animal and vegetable waste -about 3%; industrial water sediment; animal excrement, urine and manure, household and similar wastes, metallic wastes, mixed and undifferentiated materials and other wastes are less than 2%.
6. By amount of waste, the regions of Ukraine are divided into 3 groups. The first area includes hundreds of millions of tons of waste, the second -tens of millions of tons, the third -less than 10 million tons.
7. The volume of accumulated waste leads the Dnipropetrovsk region, because it is here where the most powerful plants are located, which extract and enrich iron, manganese ores, titanium-zirconium placers, coal and processing metallurgical and ferroalloy plants. The relative indicator of waste generation by regions of Ukraine illustrates that in Dnipropetrovsk region. waste was collected 14 times more than the average in Ukraine, in Donetsk region -almost 1.5 g more than the average in Ukraine. In all other areas, this figure is less than the national average. 8. Reduction of man-made load from industrial waste is possible due to the use of innovative technologies in the extraction and enrichment of ores and in the metallurgical industry, which will increase the extraction of useful components from mineral resources extracted from the depths, as well as improve the monitoring of waste disposal sites, namely and mineralogical composition, physical properties to solve the ways of their industrial use
